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Additional Background Information and Analysis for Crude Oil Carriers and Lightering Operations in the Western Gulf of Mexico





Refineries in the U.S. are currently designed to either process heavy, high sulfur crude oils or light, low sulfur crude oil. With the current increase in light, low sulfur crude oil from West Texas, the U.S. refineries are reaching a maximum refining capacity for light, low sulfur crude oil processing. With the prohibition for domestic oil exports lifted, the U.S. oil and gas industry is working to identify opportunities to meet a growing international demand for crude oil. 





Crude oil export operations rely on large crude oil carriers, or oil tankers, to transport crude oil to international markets. There are two main types of oil carriers: product carriers and crude oil carriers. Product carriers ship refined products to points close to the consuming markets. Crude oil carriers typically transfer unrefined crude oil from exploration and production facilities to crude oil refineries. Crude oil carriers that ship to global markets can be segmented into classifications based on the size of the carriers. A relative size comparison of Crude Oil Carriers is shown in the table below.





			Ship Type


			Length


(meters / feet)


			Capacity Range[footnoteRef:1] [1:  Encyclopedia Britannica, https://www.britannica.com/technology/tanker.] 



(Deadweight Tons, DWT and 


Barrels of Crude Oil)





			Coastal Tanker


			205 / 672


			50,000 to 80,000 DWT;


350,000 to 500,000 Barrels





			Aframax / Panamax


			245 / 803


			80,000 to 120,000 DWT;


500,000 to 800,000 Barrels





			Suezmax


			285 / 985


			120,000 to 200,000 DWT;


800,000 to 1,000,000 Barrels





			Very Large Crude Carrier (VLCC)


			330 / 1,082


			200,000 to 320,000 DWT;


2,000,000 Barrels





			Ultra Large Crude Carrier (ULCC)


			415 / 1,361


			320,000 to 550,000 DWT


2,000,000 to +3,000,000 Barrels











In 2015, the combined share of VLCCs and ULCCs was about 63 percent of the crude oil carriers. Of this percentage, the largest contribution was from VLCCs. Aframax / Panamax and Suezmax accounted for roughly 21 percent and 14 percent, respectively, of the crude oil carriers in operation during 2015.[footnoteRef:2] [2:  Crude Oil Carriers Market, by Vessel Type (VLCC/ULCC, Suezmax, Aframax, and Panamax) – Global Industry Analysis, Size, Share Growth Trends and Forecast 2016-2024, https://www.transparencymarketresearch.com/crude-oil-carriers-market.html. ] 






[bookmark: _GoBack]VLCCs have been used in the global crude oil export markets and is anticipated to be used to meet the growing future global market demand for crude oil. Current U.S. crude oil export operations rely on lightering (or Ship-to-Ship, STS) transfer operations. During the lightering operation, the VLCC stays positioned in water depths greater than 71 feet, the minimum depth required to fully load a VLCC. The smaller vessels load at an inland port, transit to the VLCC, transfer the cargo to the VLCC via a STS operation, and transit back to the inland port. This process is repeated until the VLCC is fully loaded. Currently, no inland port can fully and directly load a VLCC due to the draft and dock limitations. The table below highlights the draft restrictions for ports along the Gulf of Mexico.[footnoteRef:3]  [3:  TGTI Deepwater Port License Application, Appendix K – USACE Permit Application. Doc. No. (MARAD-2018-0114) at 20 (2018).  ] 
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On August 29, 1995, the U.S. Coast Guard designated four zones to allow lightering operations and areas where all lightering operations are prohibited in the Gulf of Mexico[footnoteRef:4]. Each of the lightering zones are more than 60 miles from the baseline from which the territorial sea of the U.S. is measured. By using these lightering zones, crude oil carriers will be permitted to offload oil in the U.S. Exclusive Economic Zone (EEZ) for transshipment to other domestic or global ports. The Figure below illustrates the locations of the Gulf of Mexico lightering zones, points and prohibited areas.[footnoteRef:5]  [4:  U.S. Coast Guard, 60 Fed. Reg.  45,006 (August 29, 1995)]  [5:  Final Report: Ocean-Going Tanker Vessel Lightering Emission in the Gulf of Mexico, https://www.tceq.texas.gov/assets/public/implementation/air/am/contracts/reports/ei/582177209724-20170630-environ-OceanGoingTankerVesselLighteringEmissionsGulfMexico.pdf] 
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Thousands of carriers transit and anchor in the western Gulf of Mexico each year. Lightering of crude oil from Texas ports to and from the lightering zones may be a significant source of air emissions. Additionally, most carriers use steam-driven pumps to off-load the product. Providing steam to the pumps requires an increased boiler load (approaching 3,000 kW) and results in higher boiler VOC, Nitrogen Oxide (NOx), and particulate matter emissions during the lightering period. For any future projects proposed to be located near a Texas nonattainment area, the potential added emissions from increased lightering operations could contribute to ozone formation. TGTI’s proposed project location is not located near an existing nonattainment area. For comparison purposes, TGTI has provided a wholistic lightering emissions analysis to compare with the proposed project’s emission levels. The lightering analysis accounts for any onshore vapor emission controls associated with the loading of the smaller shuttle tanker and adds the additional combustion emissions required to shuttle the crude oil/condensate on smaller oil tankers from onshore terminals out to the VLCC. TGTI has provided an estimate of lightering emissions from two scenarios.





· Complete Lightering – VLCC completely loaded offshore


Three aframax carriers are loaded onshore, travel 65 miles to the lightering zone, and unload via ship-to-ship transfer to the VLCC.





· Partial Lightering – VLCC Partially loaded inland with the remainder loaded by lightering offshore


VLCC travels inland, loads up to 50 percent capacity inland; VLCC travels to lightering zone, suezmax vessels loaded onshore, suezmax vessels travel 65 miles to lightering zone and unloads via ship-to-ship transfer into the VLCC filling the remaining 50 percent of the VLCC capacity offshore.





The table below summarizes the emission estimates completed by TGTI for comparison with the proposed project design. 





			Alternative


			VOC





tpy


			NOx





tpy


			CO





tpy


			PM





tpy


			PM10





tpy


			PM2.5





tpy


			SO2





tpy


			H2SO4





tpy


			H2S





tpy


			Total HAP


tpy


			CO2e





tpy





			TGTI Proposed Project





			


			10,855


			1,673


			343


			69.1


			54.9


			52.1


			87.6


			1.65


			0.24


			201


			134,484





			Complete Lightering Alternative





			


			13,821


			3,217


			590


			130.6


			114.3


			107.0


			126.8


			2.85


			0.31


			258


			257,903





			Partial Lightering Alternative





			


			8,401


			2,413


			480


			99.4


			83.1


			78.3


			108.1


			2.28


			0.19


			158


			197,592





			Difference in Emission Levels Between the TGTI Proposed Project and the Complete Lightering Alternative





			


			-2,966


			-1,544


			-247


			-61.5


			-59.4


			-54.9


			-39.2


			-1.2


			-0.07


			-57


			-123,419





			Difference in Emission Levels Between the TGTI Proposed Project and the Partial Lightering Alternative





			


			+2,454


			-740


			-137


			-30.3


			-28.2


			-26.2


			-20.5


			-0.63


			-0.07


			+43


			-63,108











The difference in emission levels between the TGTI proposed project and the complete lightering alternative clearly shows the TGTI proposed project will result in lower emission levels for all of the identified pollutants. However, the difference in emission levels between the TGTI proposed project and the partial lightering alternative shows that the proposed TGTI project will result in lower emission levels with the exception of an increase in VOC and HAP. For the partial lightering alternative, the emission estimates show a relatively small percentage increase in emissions from VOC and HAP for this scenario. However, this estimate may not fully account for the anticipated increase in shop channel traffic that will result in an increase in secondary emissions and any additional port modifications (dredging, expansion or critical habitat loss) as a result of the increases ship traffic to the port. An additional consideration is potential safety concerns associated with an increase ship traffic close to onshore operations.





In summary, lightering operations or STS transfer operations create several areas of concern. The potential issues include: multiple loading operations at an inland port, multiple discharge operations at the VLCC, multiple navigations in and out of the inland ports, multiple emission sources and multiple exposures to the workforce to additional hazards. Therefore, direct and complete VLCC loading is generally considered to be more efficient in comparison to lightering operations. 
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